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use of this material since increasing this
concentration five fold does not injure the
bulbs. Increasing the treatment time to as
much as three hours gave progressively bet
ter control of Basal Rot but the longer treat
ment periods caused some delay in flowering.
Treatment Immediately after digging is pre
ferable to waiting a few days and is not
harmful to the bulbs. This treatment may
be repeated at planting time without in-
Jury.

During an epidemic of Bptrytis Fire of
Tulips here last year, the most promising
sprays for Botrytls control were found to
be Silver Nitrate, DITHANE D-14, KARBAM,
FERMATE, and ZERLATE but none of these ma
terials gave complete control under the
conditions of the experiment. Bulb treat
ment tests to eradicate Botrytis from in
fected bulbs are underway. The factors pre
disposing the plant to Infection will be
studied with a view to predicting epidemics
and establishing a warning system.

We have been experimenting with corm dips
for the control of Fusarlum rots and Yellows
disease of Gladiolus for several year's^ The
best conTroi or tnese diseases has consistent
ly been obtained with N. I. CERESAN or Cor
rosive Sublimate. The latter and occasional
ly the former have caused a few days delay
In reaching peak flower production with some
varieties, but the delay Is usually compen
sated by greater flower production than In
the untreated. Other generally satisfactory
fungicides have been LYSOL, DOW 9-B, and
CERESAN M. We have been experimenting with
dusts to replace the dip treatments for corm
rot control. Results to date have been in
conclusive but are being continued. ARASAN
applied as a dust shows promise of giving
consistently good control and does not cause
a delay In flowering as the mercury fungi
cides usually do1.

Experiments with Botrytls Leaf Spot and
Corm Rot of Gladiolus have snown tnat there
Is no correlation between the amount of leaf
spotting in the field and the amount of Bo
trytls Corm Rot that will develop in storage.
A variety may be heavily spotted in the field
but If the corms are properly cured and stor
ed the Botrytls Corm Rot developing in stor
age may be negligible. Botrytis Corm Rot did
not develop in corms that were dried properly
after harvest and were stored under dry con
ditions, although corms of the same lot stored
under moist conditions without proper drying
developed serious amounts of Botrytis Corm
Rot. It has been found that foliage can be
protected from Botrytis by weekly spray ap
plications of DITHANE D-14 or PARZATE. These
same spray tests have shown that copper sprays
may cause considerable burning of Gladiolus
foliage.

Experiments underway this season on Glad
iolus include a test of several soil fumigants
for the eradication of Gladiolus Fusarlum from
the soil and a test of four fungicides used as
side dressings at several different intervals
during the growing season. We are continuing
to cooperate with a number of other stations
in all parts of the United States In an experi
ment designed to test the behavior of the

better corm dips under widely different en
vironmental conditions and soil factors. In
connection with this experiment, a search is
being conducted for soil organisms antagonis
tic to Fusarlum. Attention is also being
given to this aspect of the Narcissus Basal
Rot problem. Finally, an experiment to test
the effectiveness of a number of fungicides
applied as dust, both singly and in combina
tion, in the control of Fusarlum storage rotf
will be completed this season.

CHYRSANTHEMUM STUNT, ITS /
NATURE AND SPREAD J

John R. Keller,
Dept. of Plant Pathology,

Cornell University

During the past year some good progress
has been made towards understanding the nature
and behavior of the chrysanthemum stunt dis
ease. Many of you are undoubtedly familiar
with Dr. Brierley's results at U.S.D.A. point
ing to the virus nature of this disease. My
work at Cornell has also borne out this fact.
I have been able to transmit this virus to
healthy chrysanthemums by three different
methods; cleft grafting, leaf rubbing, and
by the dodder bridge technique.

It has been fortunate that I have had
the variety Vibrant to work with. If any of
you have been growing this variety and have
had stunt in it, you know that once the plant
is stunted, it virtually does not grow there
after. Because of this factor, I have been
able to diagnose the presence of the disease
without having to carry the plants through to
flowering. With both Vibrant and Sea Gull a
light flecking is produced consistently on
the young leaves, when In the stunted condi
tion. However, the greenhouse has to be free
of insects to prevent confusion from insect
injury.

By using these two varieties, I have found
the period between infection and the detection
of stunt to be much shorter than previously
supposed. Using the cleft grafting technique
symptoms have appeared in one month, with leaf
rubbing from 2-3 months, and from 2-3 months
with the dodder bridge technique. But even
this length of time between inoculation and
symptom expression makes our progress slow.

There Is evidence from the transmission
work that this virus is very highly infective;
that is, it is very easily transmitted and es
tablishes itself readily. I have had quite a
few cases of accidental inoculation of healthy

plants merely by handling healthy plants af
ter handling stunted plants. I caution you
against doing the same thing; if you've hand
led stunted plants, wash your hands thorough
ly before handling healthy ones. However,
even if you accidentally contaminated some
of your healthy plants, most likely you would
not notice any stunt in those plants in the
same growing season. Your trouble would
arise when you took some cuttings from those
plants, then you would probably get some
stunt.

My present aim is to work with the broad
host range of the virus. To do this I must get
the virus into some suitable test plant In
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which it will produce a distinct symptom in a
short time, preferably within three weeks. For
instance, in a few preliminary trials I have
inoculated some other plants, such as tomato,
dahlia, nasturtium, and tobacco with chrysan
themum stunt. In some of these cases the re
action is not very definite and as such I need
to know if the virus is present. By making a
mechanical transfer back to chrysanthemums a
definite symptom expression may not result un
til three months afterward. By that time the
plant in question is not in good condition.
However, if I make the transfer to a reliable
test plant and a positive test results quick
ly, I know the virus is present and I can still
work with the plant In question.

The problem poses many difficulties, but
it is a very Interesting one and one which we
shall know much more about as time goes on.

CHRYSANTHEMUM TIMING, STOCK SELECTION
AND ENVIRONMENTAL EFFECTS ON STUNT

Anton M. Kofranek

Dept. of Floriculture,
Cornell University

"Over propagation" without the normal
rest period is one of the theories of the
growers as to why stunt has developed In
chrysanthemums. This necessitates keeping
the stock plants under lights, thus preven
ting them from flowering and taking cuttings
continuously from these plants throughout
the winter. Remedies for this practice have
been suggested: first, to allow the plants
to flower "normally" in the fall and, second,
to give the plants a rest period in the win
ter (preferably in a low temperature house).
Lights could then be eliminated, if such a
treatment were used.

An experiment at Cornell was set up to
see If stunt could be induced In those plants
that were continuously used for propagation
In the winter. Such plants would not be given
a rest period.

Varieties, Sea Gull and Detroit News,
which are known to be troubled seriously
with stunt, are being used. Stuntrfree plants
of those varieties were obtained from Harry L.
Allyn, Big Flats, New York, and Al Campbell,
Philadelphia, Pennsylvania. The stock plants
were divided into three lots; one lot was
kept under lights at 60°F. in a stunt infest
ed area, the second lot was kept under lights
at 60°F. in a stunt-free area, and the third
lot was kept in a 40° house (no lights) in a
stunt-free area. The latter lot was the
check treatment. Cuttings were taken every
week from lots 1 and 2, whereas no cuttings
were taken from lot 3'

To date, only one group of cuttings from
lots 1 and 2 were allowed to flower. These
plants flowered May 9, 1949, and were checked
for healthy and stunted plants. None of the
plants which were carried in the stunt-free
area showed any signs of stunt; however, with
those plants which were exposed to stunt (lot
1) six out of 94 plants were classed as

"doubtful." The signs were not distinct enough
in these plants to be classified as either |
healthy or stunted.

From this first trial it is too early to
say whether the treatment of continuous propa
gation under lights was the cause of these few
plants showing signs of stunt. It is very
likely that these few plants contracted stunt
from the other diseased plants In the same
house.

More cuttings will be grown to the flow
ering stage this summer and fall. We are quite
sure that the data from these later flowerings
will answer the question of whether stunt can
be induced into healthy plants by means of
continuous propagation.

Some growers feel that the chxysanthemum
plants should be held at a low temperature
after they have flowered. It is the belief
of these growers that the plants will be in
a more healthy condition in the spring when
the cuttings are most desired.

An experiment is now in progress to test
the merit of these claims. Stunted and heal
thy stock of the varieties Mrs. Kidder, Sea
Gull, Marie De Petris, Long Island Beauty,
Golden Herald, Barcarole, Arcadia, and Pixie
were kept in a 40°F. cold frame during the
winter of 1948-49. Cuttings were taken in
spring 1949, and grown to the flowering stage.
The number of stunted and healthy plants which
come from both types of stock plants will be
recorded. It will then be possible to deter
mine the percentage of stunted plants which ym0,
come from healthy stock plants and vice versa.

The records to date show that in most of
the cases stunted stock plants gave rise to
almost 100 percent stunted plants. However,
the normal stock plants gave rise to about
one-half stunted and one-half healthy plants.
From these data It is evident that the cold
treatment over winter does not assure our
getting healthy cuttings from what we think
are healthy stock plants.

Plants will also be flowered in August
and September to determine what effect the
summer's heat has upon the number of stunted
plants which come from the healthy stock
plants.

A midwest grower suggests that a large
number of healthy stock plants can be pro
duced from lea,f bud cuttings taken from.
healthy flowering plants. These cuttings
would be taken in the fall at the time the
flowers are cut.

Healthy and stunted stock plants of the
variety Long Island Beauty were taken from a
planting which had 90 percent stunt. Leaf
bud cuttings were taken from these plants and
after these plants became large enough, termi
nal cuttings were taken from them and were
grown to flowering. The first group of plants
are in flower now and the records to date show
that in over 90 percent of the cases, the
plants which came from healthy stock are
stunt-free plants now. The plants which came ^
from stunted stock are all stunted in every
case. It was found that the leaf bud cuttings


